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INTRODUCTION

To address questions raised by the 1989 Loma Prieta earthquake, the 
USGS conducted two seismic refraction/wide angle reflection surveys in the 
San Francisco Bay area during 1991. The depth and wave propagation 
characteristics of the 1989 Loma Prieta earthquake pointed out the need for a 
more detailed understanding of the crustal structure within the greater San 
Francisco Bay area. To better understand the Loma Prieta epicentral region, a 
25-km-long high resolution profile was recorded across the Santa Cruz 
Mountains; the LP profile (figure 1). A 180-km-long profile (SF profile) was 
recorded along the San Francisco and Marin Peninsulas to determine the 
wave propagation effects in the San Francisco region. During the 1989 Loma 
Prieta earthquake, areas of higher-than-normal destruction far from the 
source (-100 km), implied crustal structure, as well as local site geology, may 
have played an important role in the level of strong ground motion and, 
therefore, the distribution of intense damage. Along the SF profile (figure 1), 
the correlation between the areas of greatest damage and focusing of seismic 
energy from deep reflections are being studied.

The data have been archived at the National Geophysical Data Center 
in Boulder, Colorado. Tapes are available from:

U.S. Department of Commerce
National Oceanic and Atmospheric Administration
325 Broad
Boulder, CO 80303

DESCRIPTION OF THE SURVEYS

The survey consisted of a 180-km-long, northwest-southeast profile (SF 
profile) with 1-km spacing between seismic recorders and a short 25-km-long, 
northeast-southwest profile (LP profile) with a 100-m receiver spacing. Five 
shots were recorded on each profile (figure 1). A Global Positioning System 
(GPS), the Trimble Navigation Path Finder, was used to determine locations 
and elevations for all shot points and for most of the seismic recorder 
stations. These locations are estimated to be accurate to within 5 meters. 
Locations for seismic recorder stations 1095-1098, and 1193-1199 were 
determined from USGS 1:24,000 topographic maps. These locations are 
estimated to be accurate to within 15 meters. Shot point locations are listed in 
table 1 and Instrument locations are given in appendix A.

Seismic sources were produced by explosions in drilled holes. The 
shallow hole at shot point 8 was drilled with an auger and loaded with seven
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Fig. 1. Map of the San Francisco Bay Area showing the locations 
of the seismic profiles recorded in 1991.



1-lb, nitrate-based boosters. All other shot points consisted of a 20-cm- 
diameter drill hole filled with an ammonium nitrate blasting agent. The 
depth of each drill hole and the amount of explosive are listed in table 1. At 
shot time, a signal from a USGS master reference clock triggered the shooting 
system to fire an electric blasting cap, which sequentially caused the 
primacord, boosters, and blasting agent to detonate. The shot origin times are 
determined by the master clocks, assuming that the explosives detonated at 
the exact time of the cap break. The reported shot times (table 1) are accurate 
to within ± 1 millisecond.

INSTRUMENTATION

Seismic Group Recorders (SGR's) were used to collect data during this 
experiment. These SGR-III recorders were designed by Amoco Production 
Company, built by Globe Universal Sciences, Inc., and modified by the USGS. 
The SGR-III is a single channel, digital seismic recorder with a theoretical 
dynamic range of 156 dB. Data are sampled at 500 samples per second by a 12 
bit A/D with gain ranging from 0-90 dB in 6 dB steps. These SGR's have been 
modified to turn on at preset times instead of using the standard radio turn 
on. Timing is provided by a temperature compensated internal oscillator that 
is sychronized to a USGS master clock prior to deployment. The USGS 
master clocks drift approximately one millisecond per week and are checked 
periodically against satellite clocks. The digital data and a drift rate are 
recorded on cartridge tape. The drift rate is used to calculate a chronometer 
correction at shot time. For this experiment, the SGR-III pre-amplifier was 
set to 50 mV, the low-cut filter was "out", and the 60-Hz notch filter was "in". 
Figure 2 shows the phase characteristics associated with these filter settings. 
Each SGR III was connected to a single string of 6 modified Marks Products L- 
10B vertical component geophones connected in series. The total system 
response is shown in figure 3.

RECORD SECTIONS

Record sections are plotted with maximum trace amplitudes 
normalized to a common value. The horizontal axis represents distance in 
kilometers and the vertical axis represents reduced travel time in seconds (T = 
t - x/6.0). Shots 1, 2, 3, 5, 6, 7, 8, and 10 are plotted with distances relative to the 
shot point (Figures 4, 5, 6, 8, 9, 10, 11, and 13, respectively). For the LP line, 
distances are positive to the northeast and negative to the southwest. For the 
SF line, distances are positive to the northwest and negative to the southeast. 
Shots 4 and 9 are plotted as psuedo-fan record sections (Figures 7 and 12, 
respectively). In the psuedo-fan record sections, distances are plotted relative



to the southwestern most recorder location on the LP line (1016) for shot 4 and 
the southeastern most recorder location on the SF line (2163) for shot 9.

ARCHIVE DATA TAPE FORMAT

Archive data tapes are written in standard SEG-Y 32-bit IBM floating 
point format (Barry et al., 1975). The tape recording density is 6250 bpi and 
each tape has the standard SEG-Y EBCDIC reel header. Minor modifications 
to the trace headers allow refraction data to be archived in this format. A list 
of the header fields used for this data is shown below. For a more compete 
description of the tape format see Appendix B. Appendix B can be used as an 
include file in fortran programs that read SEG-Y data tapes.

Binary area of file (or reel) Identification Header

1-4 Not used
5-8 Not used

9-12 Reel number
13-14 Not used
15-16 Not used
17-18 Sample interval in microseconds
19-20 Sample interval in microseconds
21-22 No of samples per trace
23-24 (field data) No of samples per trace
25-26 Data sample format code (1 = IBM Floating point)
27-28 Not used
29-30 Trace sorting code (1 = as recorded)
31-32 Not used
33-34 Not used
35-36 Not used
37-38 Not used
39-40 Not used
41-42 Not used
43-44 Not used
45-46 Not used
47-48 Not used
49-50 Correlated data traces (1 = no)
51-52 Binary gain recovered (1 = yes)
53-54 Not used
55-56 Not used
57-58 Not used



59-60 Not used
61-62 Number of traces in the file
63-64 Not used
65-68 Not used
69-70 Domain of data
71-72 unused to allow alignment of four byte boundaries.
73-76 Not used
77-80 Not used
81-84 Not used
85-86 Not used
87-88 Not used
89-90 Not used
91-92 Not used

93-398 Not used

Trace Identification Header (total of 240 bytes)

1-4 Trace sequence number within line
5-8 Trace sequence number within line

9-12 Shot number
13-16 Recorder location number
17-20 Shot point location number
21-24 Original field order of shots for each deployment
25-28 Trace sequence number within shot ensemble
29-30 Trace identification code (1 = seismic data)
31-32 Number of vertically summed traces yielding this trace
33-34 Not used
35-36 Not used
37-40 Distance from source to receiver (for sign definition see text)
41-44 Receiver group elevation (m)
45-48 Surface elevation of source (m)
49-52 Shot depth
53-56 Receiver elevation
57-60 Shot point elevation
61-64 Not used
65-68 Not used
69-70 Scalar multiplier/divisor for bytes 41-68
71-72 Scalar multiplier/divisor for bytes 73-88
73-76 Source coordinate X or longitude (East positive)
77-80 Source coordinate Y or latitude (North positive)
81-84 Group coordinate X or longitude (East positive)
85-88 Group coordinate Y or latitude (North positive)



89-90 Coordinate units
91-92 Not used
93-94 Not used
95-96 Not used
97-98 Not used

99-100 Not used
101-102 Not used
103-104 Not used
105-106 Not used
107-108 Not used
109-110 Delay recording time (reduced start time) (msec)
111-112 Not used
113-114 Not used
115-116 No of samples in this trace
117-118 Sampling interval in microseconds
119-120 Gain type (l=fixed 2=binary 3=floating)
121-122 Gain constant
123-124 Instrument or initial gain in DB
125-126 Correlated l=no 2=yes
127-128 Not used
129-130 Not used
131-132 Not used
133-134 Not used
135-136 Not used
137-138 Not used
139-140 Not used
141-142 Not used
143-144 Not used
145-146 Not used
147-148 Not used
149-150 Not used
151-152 Not used
153-154 Not used
155-156 Not used
157-158 Year of start of trace
159-160 Day of start of trace
161-162 Hour of start of trace
163-164 Minute of start of trace
165-166 Second of start of trace
167-168 Not used
169-170 Not used
171-172 Not used
173-174 Not used
175-176 Not used
177-178 Distance-azimuth calculation algorithm
179-180 Earth dimension code



181-183 Microseconds of trace start time
185-186 Millisecond of timing correction
187-188 Not used
189-190 Shot time - Year
191-192 Shot time - Day
193-194 Shot time - Hour
195-196 Shot time - Minute
197-198 Shot time - Second
199-202 Shot time - Microsecond
203-204 Azimuth of receiver from shot (minutes of arc)
205-206 Not used
207-208 Not used
209-212 Not used
213-216 Not used
217-220 Not used
221-223 Not used
224-228 Not used
229-232 Not used
233-236 Not used
237-240 Not used
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APPENDIX B 

SEG-Y Data File Format

c
c INCLUDE FILE FOR FORTRAN PROGRAMS TO READ SEGY DATA FILES
c
c This file is an implicit definition of SEGY format with additions
c for refraction work. It is the SEGY standard of Barry et al
c Geophysics (1975) with extensions labelled LDS USE and USGS use
c for refraction work. When used as an include file for a FORTRAN
c program, all variables will be set after reading arrays SEGY1A,
cSEGY!B,andSEGYDB.
c
c Character code is EBCDIC unless IEEE data format (see variable icode)
c If IEEE, then the character code is ASCII.
c
c Written by Carl Spencer and Isa Asudeh 4/2/86 original specification
c This version is compatible with the final Lithoprobe version dated
c 5-DEC-1987.
c
c
c Maximum number of bytes allowed in a trace (system dependent)
c MAXLEN = ((max trace length) * (sample rate) * (bytes per sample))
c +240

parameter (MAXLEN= 16620) 
c 
c 
c SEGY REEL IDENTIFICATION HEADER PART 1

byte segyla(3200) 
c SEGY REEL IDENTIFICATION HEADER PART 2

byte segylb(400) 
c SEGY TRACE DATA BLOCK

byte segydb(MAXLEN)
common/segycom/iiopen,segyla,segylb,segydb

C ; 
c EBCDIC CARDS

character*80 cards(40)
equivalence (segyla(l),cards(l))
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c TRACE IDENTIFICATION HEADER 
byte thead(240) 
equivalence (segydb(l),thead(l))

c
c DATA WORDS

integer*2 iidata((MAXLEN-240)/2) 
integer*4 jdata((MAXLEN-240)/4) 
real*4 rdata((MAXLEN-240)/4)
equivalence (segydb(241),iidata(l),jdata(l),rdata(l))

Binary area of file (or reel) Identification Header starts here

Job Identification number 
integer*4 jobid 
equivalence (segylb(l)jobid)

Line number
integer*4 lineno
equivalence (segylb(5),lineno)

Reel number
integer*4 reelno
equivalence (segylb(9),reelno)

Number of data traces per record 
integer*2 ntrace 
equivalence (segylb(13),ntrace)

Number of auxiliary traces per record 
integer*2 nauxt 
equivalence (segylb(15),nauxt)

Sample interval in microseconds - this data 
integer*2 sint 
equivalence (segylb(17),sint)

SEG Y STANDARD

SEGY STANDARD

SEG Y STANDARD

SEGY STANDARD

SEGYSTANDARD

SEGY STANDARD
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c Sample interval in microseconds (in field) SEGY STANDARD
integer*2 sint2
equivalence (segylb(19),sint2) 

c 
c No of samples per trace - this data SEGY STANDARD

integer*2 nsam
equivalence (segylb(21),nsam) 

c 
c No of samples per trace (in field) SEGY STANDARD

integer*2 nsam2
equivalence (segylb(23),nsam2) 

c
c Data sample format code SEGY STANDARD 
c icode=0001(1) IBM FLOATING POINT SEGY STANDARD 
c icode=0002 (2) FIXED POINT (4 bytes) SEGY STANDARD 
c icode=0003 (3) FIXED POINT (2 bytes) SEGY STANDARD 
c icode=0004 (4) FIXED POINT WITH GAIN SEGY STANDARD 
c icode=0100 (256) FLOATING POINT - IEEE VERITAS STANDARD 
c icode=0200 (512) FIXED POINT (4 bytes) - IEEE 
c icode=0300 (768) FIXED POINT (2 bytes) - IEEE 
c icode=0500(1280) LUNCHBOXFORMAT LDSUSE 
c icode=0600( 1536) VAXR*4FORMAT LDSUSE

integer*2 icode
equivalence (segylb(25),icode) 

c 
c Number of traces in CDP ensemble SEGY STANDARD

integer*2 ncdp
equivalence (segylb(27),ncdp) 

c
c Trace sorting code SEGY STANDARD 
c itsort=l as recorded SEGY STANDARD 
c itsort=2 CDP ensemble SEGY STANDARD 
c itsort=3 Single fold continuous SEGY STANDARD 
c itsort=4 Horizontal stack SEGY STANDARD 
c No LDS or USGS use.

integer*2 itsort
equivalence (segylb(29),itsort)
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Vertical sum code 
vcode=n sum on n traces 

integer*2 vcode 
equivalence (segylb(31),vcode)

Start sweep frequency (hz) 
integer*2 ssweep 
equivalence (segylb(33),ssweep)

End sweep frequency (hz) 
integer*2 esweep 
equivalence (segylb(35),esweep)

Sweep length in milliseconds 
integer*! sleng 
equivalence (segylb(37),sleng)

Sweep type 
stype=l Linear 
stype=2 Parabolic 
stype=3 Exponential 
stype=4 Other 
stype=5 Borehole source 
stype=6 Water explosive source 
stype=7 Airgun source

integer*2 stype
equivalence (segylb(39),stype)

Trace number of sweep channel 
integer*2 nts 
equivalence (segylb(41),nts)

Sweep trace taper in milliseconds at start 
integer*2 stts 
equivalence (segylb(43),stts)

Sweep trace taper in milliseconds at end 
integer*2 stte 
equivalence (segylb(45),stte)

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
LDSUSE 
LDSUSE 
LDSUSE

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD
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c Taper type SEGY STANDARD 
c ttype=l Linear SEGY STANDARD 
c ttype=2 cos**2 SEGY STANDARD 
c ttype=3 Other SEGY STANDARD

integer*2 ttype
equivalence (segylb(47),ttype) 

c
c Correlated data traces SEGY STANDARD 
c cort=l no 2 yes

integer*2 cort
equivalence (segylb(49),cort) 

c
c Binary gain recovered SEGY STANDARD 
c bgr=l Yes. For USGS data, the data has also been demeaned, 
c bgr=2 No

integer*2 bgr
equivalence (segylb(51),bgr) 

c
c Amplitude recovery methods SEGY STANDARD 
c arm=l none 2 spherical 3 AGC 4 other

integer*2 arm
equivalence (segylb(53),arm) 

c
c Measurement system SEGY STANDARD 
c isys=l meters 2 feet

integer*2 isys
equivalence (segylb(55),isys) 

c
c Polarity SEGY STANDARD 
c ipol=l Upward movement gives neg. number SEGY STANDARD 
c ipol=2 Upward movement gives pos. number SEGY STANDARD

integer*2 ipol
equivalence (segylb(57),ipol) 

c 
c Vibrator polarity code SEGY STANDARD

integer*2 vpc
equivalence (segylb(59),vpc)
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c Number of traces in the file LDSUSE 
c Used for disk files.

integer*2 notif
equivalence (segylb(61),notif) 

c
c Attribute information LDSUSE 
c attri=0 velocity/displacement data 
c attri=l instantaneous amplitude 
c attri=2 instantaneous frequency 
c attri=3 instantaneous phase 
c attri=4 slowness (m/ms) 
c attri=5 semblance (0-1000)

integer*2 attri
equivalence (segylb(63),attri) 

c
c Mean amplitude of all samples LDSUSE 
c in all traces in file Used for disk files.

real*4 meanas
equivalence (segylb(65),meanas) 

c
c Domain of data LDSUSE 
c domain=0 Time - distance domain 
c domain=l Frequency - wavenumber domain 
c domain=2 Intercept time - slowness domain

integer*2 domain
equivalence (segylb(69),domain) 

c
c Bytes 71, 72 unused to align four byte boundaries, 
c 
c Reduction velocity meters/sec if data is reduced LDSUSE

integer*4 vred
equivalence (segylb(73),vred) 

c 
c Minimum of all samples in file. LDSUSE

real*4 minass
equivalence (segylb(77),minass) 

c 
c Maximum of all samples in file. LDSUSE

real*4 maxass
equivalence (segylb(81),maxass)
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c Recording instrument type USGSUSE
c iinstr=l EDA lunchbox recorder
c iinstr=2 USGS seismic cassette recorder
c iinstr=3 GBOS
c iinstr=99 Mixed

integer*! iinstr
equivalence (segylb(85),iinstr) 

c 
c File creation date - Last two digits of year USGSUSE

integer*! cryear
equivalence (segylb(87),cryear) 

c 
c File creation date - Month of year USGSUSE

integer*! crmnth
equivalence (segylb(89),crmnth) 

c 
c File creation date - Day of month USGSUSE

integer*! crday
equivalence (segylb(91),crday) 

c
c Bytes 93-398 of the binary File Identification Header are not used 
c
c Format version number (xlOO) 
c Version 0.99 "Discussion version", October 1986. 
c Version 1.00 "Final version", December 5, 1987

integer*! fvn
equivalence (segylb(399),fvn)
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Trace Identification Header (total of 240 bytes) starts here

Trace sequence number within line 
integer*4 tsnl 
equivalence (thead(l),tsnl)

Trace sequence number within file 
integer*4 tsnt 
equivalence (thead(5),tsnt)

Original field record number
For LDS use this will be sequential shot number

integer*4 ofrn
equivalence (thead(9),ofrn)

Trace number within original field record 
integer*4 tnofr 
equivalence (thead(13),tnofr)

Energy source point number 
integer*4 espn 
equivalence (thead(17),espn)

CDP number
integer*4 cdp
equivalence (thead(21),cdp)

Trace number within CDP 
integer*4 tncdp 
equivalence (thead(25),tncdp)

Trace identification code 
1 = Seismic data, 2 = Dead, 3 = Dummy 
4 = Time break, 5 = Uphole, 6 = Sweep 
7 = Timing, 8 = Water break
9 = Deleted trace
10 = Long Period data (see thead(117),isi) 

integer*2 tic 
equivalence (thead(29),tic)

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD 
LDS USE

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
USGS USE 
USGSUSE
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Number of vertically summed traces
yielding this trace 

integer*2 nvs 
equivalence (thead(31),nvs)

Number of horizontally stacked traces
yielding this trace 

integer*2 nhs 
equivalence (thead(33),nhs)

Data use (l=production 2=test) 
integer*2 duse 
equivalence (thead(35),duse)

Distance from source to receiver 
integer*4 idist 
equivalence (thead(37), idist)

Receiver group elevation 
integer*4 irel 
equivalence (thead(41),irel)

Surface elevation of source 
integer*4 ishe 
equivalence (thead(45),ishe)

Shot depth
integer*4 ishd
equivalence (thead(49),ishd)

Datum elevation at receiver 
integer*4 delr 
equivalence (thead(53),delr)

Datum elevation at source 
integer*4 dels 
equivalence (thead(57),dels)

Water depth at source 
integer*4 wds 
equivalence (thead(61),wds)

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD
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Water depth at receiver 
integer*4 wdr 
equivalence (thead(65),wdr)

Scalar multiplier/divisor for bytes 41-68 
integer*! smull 
equivalence (thead(69),smull)

Scalar multiplier/divisor for bytes 73-88 
integer*! smu!2 
equivalence (thead(71),smu!2)

Source coordinate X or longitude (East positive) 
integer*4 ishlo 
equivalence (thead(73),ishlo)

Source coordinate Y or latitude (North positive) 
integer*4 ishla 
equivalence (thead(77),ishla)

Group coordinate X or longitude (East positive) 
integer*4 irlo 
equivalence (thead(81),irlo)

Group coordinate Y or latitude (North positive) 
integer*4 irla 
equivalence (thead(85),irla)

Coordinate units 
1: meters/feet
2: seconds of arc (smu!2 holds multiplier) 
N: mod 100 = TX zone 

div 100 = RX zone 
integer*2 cunits 
equivalence (thead(89),cunits)

Weathering velocity (m/s?) 
integer*2 wvel 
equivalence (thead(91),wvel)

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD
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Subweathering velocity (m/s?) 
integer*2 swvel 
equivalence (thead(93),swvel)

Uphole time at source 
integer*2 utimes 
equivalence (thead(95),utimes)

Uphole time at group 
integer*2 utimeg 
equivalence (thead(97),utimeg)

Source static correction (ms?) 
integer*2 sstati 
equivalence (thead(99),sstati)

Group static
integer*2 gstati
equivalence (thead(lOl), gstati)

Total static
integer*2 tstati
equivalence (thead(103),tstati)

Lag time A
integer*2 istime
equivalence (thead(105), istime)

Lag time B
integer*2 ibtime
equivalence (thead(107),ibtime)

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

Delay recording time (reduced start time) (msec) SEGY STANDARD 
integer*2 ictime 
equivalence (thead(109), ictime)

Mute start time
integer*2 mtimes
equivalence (thead(l 11),mtimes)

SEGY STANDARD
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Mute end time
integer*2 mtimee
equivalence (thead(l 13),mtimee)

No of samples in this trace 
integer*2 length 
equivalence (thead(l 15),length)

Sampling interval in microseconds 
If (thead(29),itic) = 10, in milliseconds

integer*2 isi
equivalence (thead(117),isi)

Gain type (l=fixed 2=binary 3=floating) 
integer*2 gaint 
equivalence (thead(l 19),gaint)

Gain constant 
integer*2 gc 
equivalence (thead(121),gc)

Instrument or initial gain in DB 
integer*2 gidb 
equivalence (thead(123),gidb)

Correlated l=no 2=yes 
integer*2 tcorr 
equivalence (thead(l 25),tcorr)

Start sweep frequency (hz) 
integer*2 tsswee 
equivalence (thead(127),tsswee)

End sweep frequency (hz) 
integer*2 teswee 
equivalence (thead(129),teswee)

Sweep length in milliseconds 
integer*2 tsleng 
equivalence (thead(131),tsleng)

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD 
USGS STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD
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Sweep type 
stype=l Linear 
stype=2 Parabolic 
stype=3 Exponential 
stype=4 Other 
stype=5 Borehole source 
stype=6 Water explosive source 
stype=7 Airgun source

integer*2 tstype
equivalence (thead(133),tstype)

Sweep trace taper in milliseconds at start 
integer*2 tstts 
equivalence (thead(l 35),tstts)

Sweep trace taper in milliseconds at end 
integer*2 tstte 
equivalence (thead( 137),tstte)

Taper type 
ttype=l Linear 
ttype=2 Cos**2 
ttype=3 Other

integer*2 tttype
equivalence (thead(139),tttype)

Antialias filter frequency 
integer*2 aif 
equivalence (thead(141),aif)

Alias filter slope 
integer*2 ais 
equivalence (thead(143),ais)

Notch filter frequency 
integer*2 nif 
equivalence (thead(145),nif)

Notch filter slope 
integer*2 nis 
equivalence (thead(147),nis)

SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
LDSUSE 
LDSUSE 
LDSUSE

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD 
SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD
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Low cut frequency 
integer*2 flc 
equivalence (thead(149),flc)

High cut frequency 
integer*2 fhc 
equivalence (thead(151),fhc)

Low cut slope 
integer*2 sic 
equivalence (thead(153),slc)

High cut slope 
integer*! she 
equivalence (thead(155),shc)

Year of start of trace 
integer*! tyear 
equivalence (thead(l 57),tyear)

Day of start of trace 
integer*! tday 
equivalence (thead(159),tday)

Hour of start of trace 
integer*! thour 
equivalence (thead(161),thour)

Minute of start of trace 
integer*! tmin 
equivalence (thead( 163),tmin)

Second of start of trace 
integer*! tsec 
equivalence (thead(165),tsec)

Time basis code l=local !=GMT 
integer*! tbcode 
equivalence (thead(167),tbcode)

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD
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c Trace weighting factor
integer*2 twf
equivalence (thead(169),twf) 

c 
c Geophone group no. on roll switch first position

integer*2 ggrpl
equivalence (thead(l 71),ggrpl) 

c
c Geophone group no. trace position 1 
c on field record

integer*2 ggtp
equivalence (thead(173),ggtp) 

c
c Time code translator error light 
c l=No error 2=Error

integer*2 errlt
equivalence (thead(175),errlt) 

c 
c Distance-azimuth calculation algorithm

SEGY STANDARD

SEGY STANDARD

SEGY STANDARD

USGS USE

USGSUSE

USGS USE

6378166. 298.30

c 1 = Sodano algorithm. The program utilizes the Sodano and Robinson 
c (1963) direct solution of geodesies (Army Map Service, Tech Rep 
c #7, Section IV).

integer*2 daca
equivalence (thead( 177),daca) 

c
c Earth dimension code 
c 1 = Fischer spheroid (1960), 
c OMEGA & NASA datums 
c 2 = Clark ellipsoid (1866), 
c N. American datum 1927 
c 3 = Ref ellipsoid (1967), S. American datum 
c 4 = Hay ford International Ellipsoid (1910) 
c 5 = World Geodetic Survey Ellipsoid (1972) 
c 6 = Bessel (1841), Tokyo datum 
c 7 = Everest (1830), India datum 
c 8 = Airy (1936),
c Ordnance survey of Great Britain 
c 9 = Hough (1960), Wake-Eniwetok 
c 1 0 = Fischer (1968), Modified Mercury 
c 1 1 = Clarke (1880)

integer*2 edc
equivalence (thead(179),edc)

6378206.4
6378160
6378388.
6378135.
6377397.
6377276.

6377563.
6378270.
6378150.
6378249.

294.98
298.25
297.00
298.26
299.15
300.80

299.32
297.00
298.30
293.47
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Microseconds of trace start time LDSUSE 
integer*4 mst 
equivalence (thead(181),mst)

Millisecond of timing correction LDSUSE 
integer*! cor 
equivalence (thead(185),cor)

Charge size in kg LDSUSE 
integer*! charge 
equivalence (thead(187),charge)

Shot time - Year LDSUSE 
integer*! syear 
equivalence (thead( 189),syear)

Shot time - Day LDSUSE 
integer*! sday 
equivalence (thead(191),sday)

Shot time - Hour LDSUSE 
integer*! shour 
equivalence (thead(l 93),shour)

Shot time - Minute LDSUSE 
integer*! shmin 
equivalence (thead(195),shmin)

Shot time - Second LDSUSE 
integer*! sseco 
equivalence (thead(l97),sseco)

Shot time - Microsecond LDSUSE 
integer*4 ssmic 
equivalence (thead(199),ssmic)

Azimuth of receiver from shot (minutes of arc) LDSUSE 
integer*! azimut 
equivalence (thead(!03),azimut)
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Azimuth of geophone orientation axis with
respect to true north in minutes of arc LDSUSE

integer*2 geoazi
equivalence (thead(205), geoazi)

Angle between geophone orientation axis and
vertical in minutes of arc LDSUSE

integer*2 geover
equivalence (thead(207), geover)

Time to be added to recorded trace time to get
actual trace start time. To be used when data
has been reduced but start time is not updated
so that the actual time can be recovered even if
distance and shot time have changed
(microseconds) LDSUSE

integer*4 ttrace
equivalence (thead(209), ttrace)

Recording instrument number LDSUSE 
character*4 scrs 
equivalence (thead(213),scrs)

Deployment name LDSUSE 
character*4 deploy 
equivalence (thead(217),deploy)

Shotpoint name (shotpoint number) LDSUSE 
character*4 spname 
equivalence (thead(221),spname)

Receiver site name (station number) LDSUSE 
character*4 rstnam 
equivalence (thead(225),rstnam)

Shot name (shot number) LDSUSE 
character*4 shotid 
equivalence (thead(229),shotid)
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c Line name LDSUSE
character*4 lineid
equivalence (thead(233),lineid) 

c 
c Geophone orientation eg R40,Z LDSUSE

character*4 geoor
equivalence (thead(237),geoor) 

c 
c End of Trace Identification Header
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